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 Chapter 1 - Introduction 















Chapter 2 - Framework 





















2.2. Packaging Design Testing 
  
 
2.2.1. Shock performance and integrity test 
  
 
2.2.2. Vibration performance and integrity test 
  
 




2.3.1. Freefall test 
  
 
2.3.2. Inclined plane test 
  
 


















3.2. General Aspects of the Numerical Model 














































𝑚𝑛𝑢𝑚𝑒𝑟𝑖𝑐𝑎𝑙 = 32.815 kg)
  
 
 ∆m = 7.2082 kg)
3.3. Characteristics of the Employed Materials 
𝜎𝑦 𝜎𝑡 𝜌
  





3.3.1. Elastic Material Modelling 
  
 
 3.3.2. Foil Material Modelling 
  






 ∝ (𝐱𝟏𝟎−𝟓) 𝝆 (𝐤𝐠/𝐦𝐦𝟑)
 
  




(𝜎1 + 𝜎2 + 𝜎3)(1 − 2ν)
𝐸

















3.3.5. Foam Material Model Validation
kg/m3
kg/m3













































3.4. Definition of Contacts 













 3.4.2. Soft Constraint-based Approach
  






















3.5. Modelling of Rigid Connections 
  
3.6. Technique for the Replacement of Components 
  
     
              
       
3.7. Vibration Test for Connection Verification 
  
 
 3.8. Definition of Boundary Conditions 
𝑣𝑧 = 𝑣0𝑧 − 𝑔. 𝑡







±√2. 𝑔. (𝑧0 − 𝑧)
−𝑔





3.9. General Final Simulation Controls 
∆𝑡𝑛+1 = 𝑇𝑆𝑆𝐹𝐴𝐶 ∗ min {∆𝑡1, ∆𝑡2, … , ∆𝑡𝑁}
 𝑡𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 = 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 + 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑤𝑜𝑟𝑘
  












































4.2. Acceleration Curve Comparison 












4.3. Stress Analysis 
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